INTRODUCTION
The control systems find application in various engineering equipments including the networks of transmitting and distributing of the information. Usually control systems are being investigated applying their mathematical models. More exact analysis of systems demands the use of the more complicated mathematical models. Often the delays of the signals, transfered along the control system, must be included into these models. The delays make the investigation of the model more complicated. Despite the great achievements in the projection and implementation of control systems with delays, the works devoted to analytical investigation of such systems are important.
II. FORMULATION OF THE PROBLEM
In the presented work the dynamics of the multidimensional control system with delays and with star form structure is investigated. The mathematical model of this system is the matrix differential equation with delayed argument [1] - [4] on the initial conditions),  is a coefficient, 1 B and 2 B are As an example of a control system, described by the equation (1), the mutual synchronization system of the communication network , composed of n oscillators and having star form structure, can be pointed out [3] (Fig. 1) . (1) can be expressed as follows
Here () j I is the matrix-column all elements of which are zeros except the j -th element, which is equal to 1, () t  is the Dirac delta-function. Taking this into account and using (1), we get the following differential equation for step
is the j -th column of the step responses matrix () ht , matrices 1 B and 2 B are defined by (2) and (3), respectively.
Using the solution, found on the interval [0, ]  , the differential equation (7) on the interval   ,   can be presented as homogeneous matrix delay differential equation:
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Here () 
here 1( ) t is the Heaviside step function. Applying the Lambert function method the solution of (7) on the interval  (see (7) and (8)). From (9) follows the approximate expression for () j ht:
Here N is sufficiently large natural number.
IV. STEP COMPARING THE LAMBERT FUNCTION METHOD WITH THE METHOD OF CONSEQUENT INTEGRATION (METHOD OF "STEPS") The solution of homogeneous matrix delay differential equation (7) is presented by the infinite functional series (see (9) ), which determines the exact solution. In the real calculations we apply the approximate formulas (10), obtained from (9) with finite N ( 2N +1 indicates the number of branches of the Lambert W function, which are used in calculations of the solution).
We shall investigate the rate of convergence of the approximate solution to the exact solution with increasing N . For this purpose we shall apply the exact expression of the step response of the mutual synchronization system with star form structure. This expression we shall find by the method of consequent integration (method of "steps") [5] .
The solution of (1), applying the Laplace transform, we present as follows:
; 
The inverse Laplace transform, applied to the latter expression, gives 
V. RESULTS OF CALCULATIONS
The transients in the synchronization system were investigated applying derived formulas. Some results of calculations are presented in Fig. 3, 4 as graphs of step responses.
For the calculation of the step responses we have applied the approximate formula (10) with 50 N  (this means that we have used 101 branches of the Lambert W function in the computations). With such N the relative error is not greater than 0.02 for any t  on the base of the 4-th section.
So the graphs of the step responses, presented below, are sufficiently accurate (in the presented figures these graphs practically coincide with the exact ones). In Fig.3 the graphs of the step response ) ( In Fig. 5 the reaction of the oscillations of different oscillators of the system to the unit jump in the phase of the oscillations of the first and second oscillators in the cases 8 n  are presented ( n is the number of oscillators in the system). As we see from the figure, when the unit jump is given to the phase of the oscillations of the first (the central) oscillator, then the reaction of all oscillators (including the central) is more significant comparing them with the reaction in the case, when the unit jump is given to the not central oscillator
VI. CONCLUSION
The Lambert W function method is used for computing step responses for the synchronization system. It is shown that using 101 branches of the Lambert W function (taking 50 N  ) in calculations of step responses () ij ht  the relative error is not greater than 0.01 for any t  and practically does not depend on the number of oscillators in the system. The Lambert W function method has the advantage in comparison with a method of consequent integration (method of "steps"), as time of calculation of the step response by this method does not depend on delay size, whereas time of calculation of the step response by means of a method of consequent integration is in inverse proportion to the delay size.
The method of research of dynamics, used in the presented work, can also be applied to other control systems, described by the linear matrix differential equations with delayed arguments and with commuting coefficient matrices.
